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Chapter 4 

Nonpilot Overcurrent Protection of TLs 




Overcurrent 








Overload: is where too 


much current is drawn 
down an electrically 
healthy circuit; there is no 
fault in the circuit. A 
properly designed circuit 
will interrupt an overload 
before any damage is done 
to the circuit. 




Short Circuits: is where a 
fault of small impedance 
occurs between live 
conductors. The value of 
current will depend on 
where the fault occurs. 
Longer runs of cable have a 
significant attenuating 
effect on fault current. 
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TABLE 7.1 

Number of Phases Involved in Each Fault 
Measured in the EPRI Fault Stud_v 


Fail 1 1 

Perce n lage 

One phase to neutral 

(33% 

Phase to phase 

11 % 

Two phases to neutral 

2% 

Three phase 

2% 

One phase on the ground 

15% 

Two phases on the ground 

2% 

Three phases on the ground 

1% 

Other 

4% 



n u 


Fault Calculation: 


Line-to-ground fault 
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The protective devices for TL protection are: 



2. Sectionalizers & Reclosers 
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Prospective short 
circuit current 
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Fuse contact 





Distribution System Fuses 
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Fuse-fuse co-ordination 



Current,. A 

Criteria for fuse-fuse co-ordination: t, < 0.75 t 2 




Also the faults in power system are 

classified as: 


- Transient Faults 


- Permanent Faults 



Studies of faults on overhead distribution 
lines have shown that 65 % - 85 % of faults 

are of a transient 

( temporary ) nature 




70 % 

60 % 

50 % 

40 % 

30 % 

20 % 

10 % 

0% 


Transient 


T 

Sustained 




Auto-Recloser 


The distribution system is in general radial in design 


The distribution system is responsible for delivering electricity 

from distribution substations to consumers 
Distribution protection is basically overcurrent protection 

This protection type is simple and works very well with radial 
networks 



Load Load Load 


The protection system in distribution systems is based 
on coordination of relay-relay on incoming feeder and 
fuse-fuse on laterals 
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Auto-Recloser 


Since 80% of all faults in distribution systems are 
temporary, reclosers are necessary 
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Load 
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What is a Recloser ? 


• A Recloser is a Circuit Breaker along with 
protection system: 

- For overhead power lines 

- Designed to RECLOSE on to a fault. 

• Terminology 

- The “ auto-reclose” cycle 

• Will detect a fault and open for a pre-programmed 
time, before closing again automatically 

• This cycle can be repeated 4 times 

• Lockout typically on the fifth trip 


A/R Location 


Recloser can be used any where on a system where Recloser 
ratings are adequate for the system requirements logical 
location are : - 

1 - In substation as the primary feeder protection Devices . 

2- On the lines at a distance from a substation , to 
sectionalize Long feeders and thus prevent outage of the 
entire feeder when a permanent fault occurs near the end 
of the feeder . 

3- On the taps of main feeders - to protect the main feeder 
from interruption and outages due to faults on the taps . 


What is a Sectionaliser ? 



A Sectionaliser is a switch along with 
control unit: 

- It is used in conjunction with an upstream 
“Recloser” or “circuit breaker” 

- It counts the interruption created by a 
Recloser during a fault sequence. 


- On a preset count 

• trips during the dead time of the up stream 
Recloser 


• Isolates a faulty network section 


Location Of AR & Sectionaliser 



Operation Of 
The Auto-Recloser 
& The Sectionaliser 



Sustained F ault in the Main Line or in anther lateral branches 
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Trip 3 ( final trip ) 
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Sectlonallser CLosed 


Transient F ault in the Main Line 



Recloser operation During A 
Short Transient Fault 
C 0.5 sec>=Fault) 
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Recloser operation During A 
LongTranslent Fault 
( 0.5 sec>Fault <=10.64 sec ) 
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Sectlonallser Operation DN 
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Sustained F ault in the Sectionaliser Branch 
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Transient Fault in the Sectionaliser Branch 
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Reclose Sequence 4 Trips to Lockout 
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Recloser-fuse co-ordination 


The criteria for determining recloser-fuse co- 
ordination depend on the relative locations of 
these devices, i.e. whether the fuse is at the 
source side and then backs up the operation 
of the recloser that is at the load side, or vice 
versa. These possibilities are treated in the 
following paragraphs. 


Recloser-fuse co-ordination 


Fuse at the source side 

When the fuse is at the source 
side, all the recloser operations 
should be faster than the 
minimum melting time of the 
fuse. This can be achieved 
through the use of multiplying 
factors on the recloser 
time/current curve to compensate 
for the fatigue of the fuse link 
produced by the cumulative 
heating effect generated by 
successive recloser operations. 
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Recloser-fuse co-ordination 


Fuse at the source side 


k factor for source-side fuse link 


Redosing lime in cycles 

Multipliers fur: 



two fast,, 
hVo delayed 
sequence 

one fast, 

three delayed 

sequence 

four delayed 
sequence 

25 

2.70 

3.20 

3.70 
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Thel: fatlot is used 10 multiply thi5 time values of the ■delayed curve of the ttccIokct, 


Recloser-fuse co-ordination 


Fuse at the load side 


The minimum melting time of 
the fuse must be greater than 
the fast curve of the recloser 
times the multiplying factor. 

The maximum clearing time of 
the fuse must be smaller than 
the delayed curve of the 
recloser without any 
multiplying factor; the recloser 
should have at least two or 
more delayed operations to 
prevent loss of service in case 
the recloser trips when the fuse 
operates. 
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Current, A 

Criteria for recloser and load-side fuse coordination 


Recloser-fuse co-ordination 


Fuse at the load side 


k factor for the load-side fuse link 

Rcclosing 

time in cycles Multipliers for: 
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Th? k factor is used to multiply thie tune values of the rtclo&et 
fast curv*. 



Overcurrent Protection 


Overcurrent Protection 



Overcurrent Protection 




Overcurrent Protection 



Overcurrent Protection 
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Increasing SC Level Direction 






Overcurrent Protection 
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Setting Current for these relays shall be higher enough 
to avoid the mal operation which may occur due to 
Overreach. 
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